Abstract: Fast and easy-to-do methods capable to generate metabolite profile of plant single cells and tissues can be quite beneficial for analyzing biochemical and physiological status of growing crops in plant growth factories. Here we report the applicability of Pressure Probe, which is routinely used for pressure probing of living single cells, for microsampling of plant cells. The picoliter sample of cytoplasm was then analyzed for characterizing metabolite content by MALDI mass spectrometry (MS).
INTRODUCTION
Pressure Probe (PP) is a unique tool in plant biology due to its capability to measure pressure-related properties of plant single cells (Hüsken et al, 1978) . The technique works based on the positive or negative pressure created by changing the volume of silicon oil filled inside the capillary glass. After penetration into a plant living turgid cell, some of cytoplasm, particularly from vacuole, enters the capillary because of the turgor pressure inserted by cell membrane and, more important, by cell wall. While manipulation of meniscus created in the interface between silicon oil of PP and the cell cytoplasm facilitates pressure-related measurements, it is also possible to microsample cell cytoplasm. The picoliter volume of microsample usually contains pico-to femtomole amount of metabolites. Therefore, their characterization needs 2 specific techniques. Plant single cell microsamples obtained with PP have been successfully analyzed for metabolite content by spectrophtometric methods (Koroleva et al, 1997 , Koroleva et al, 1998 , Korolev et al, 2000 . Provided suitable MALDI matrixes are available to desorb/ionize favourite metabolites, contemporary MALDI MS can analyze mixture of natural biomolecules, especially sugars which are central plant metabolites, with minimum preparation and high sensitivity (Harvey, 1999 (Harvey, 1999), nor-harmane (9H-pyrido[3,4-b] indole) (Nonami et al, 1997) and 2,4,6-trihydroxyacetophenone (THAP) (Harvey, 1999) and carbon nanotubes (CNTs) (Xu, 2003 , Ren, 2005 .
Another great capability of MALDI MS is the in situ profiling (or molecular imaging) of biological tissues (Stahl et al, 1997 , Caprioli et al, 1997 , Chaurand et al, 1999 .
Again, if suitable matrix is available, biomolecules can desorb/ionize directly from the surface of tissue. The technique provides optimum molecular analysis of biological tissues with the least preparation; quite suitable for plant growth factories where it is necessary to create speedily a molecular profile of tissue during plant growth. We developed a direct tissue profiling method by MALDI by using some new matrixes from inorganic nanoparticles and CNTs. These matrixes, unlike organic matrixes which were not applicable for plant tissues here, could desorb/ionize metabolites, especially sugars from plant tissues.
EXPERIMENTAL
THAP, DHB, and titanium silicon oxide (TiSiO) [ (SiO2) instrumentation and operation explanation have been described elsewhere (Boyer, 1995 , Nonami and Boyer, 1989 , Nonami and Boyer, 1993 It has been reported that cooling treatment can lead to increased content of sucrose and soluble fructans (Moe and Wickström, 1973; Haaland and Wickström, 1975; Ho and Rees, 1975) . We could detect sucrose and fructan 
